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-XLANl 


<57) Abstract 

A technique for logically connecting local 
area networks (LANs) that may be separated by 
wide area networks containing routers and other 
network components. A logical link is formed be- 
tween two bridge-like devices called tunnelers, 
sudi that, once a tunnel has been established be- 
tween two LANs, other devices on the LANs can 
communicate as if the tunnel were a bridge. The 
tunneling mechanism of Uie invention requires 
that each LAN or extended LAN Imve only one 
active tunneler at any particular time, referred to 
as the designated tunneler, and each of the tun- 
nelers is configured to have knowledge of the 
identities of the other tunneJers. A tunnel is esta- 
blished after a successful exchange of messages 
between two tunnelers, and then traffic may be 
forwarded through the tunnel in a transparent 
manner. The tunneling meciianism permits mes- 
sages to be forwarded between LANs separated 
by a wide area network containing routers. More- 
over, the m^banisjn permits filtering of tr^Hc, 
such that only selected types of trafFic, or mes- 
sages for selected destinations or from selected 
sources, are forwarded through tunnels. The tun- 
neling mechanism inherently precludes the for- 
mation of closed communication loops. An ahemate embodiment of the invention optimizes the configuration process for parti- 
cular network topologies. 
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[1#flFfS>Rco$£ia] 

^iXfcn— ;^7/Uaiy ^/ h ^— (LAN) ^^m^\C 
h V^D >'^;a5^#t^t^^-<#te^LAN (XLAN) CO^^ 


10 


2 moo h^-^^-cDmx^ y^-'j^^i^'r^^tic^ 

:i(Dm^^rirch>'^Jl^^mCX. fe^LAN^^g^feOLAN 

ximcm'^^nft±x(Dy'v y v>(Dmxm'B:y y —tjv 
rf t; xA^^fT-f-^r i:(-J:oT h ^— -efe^^l-— 



3 

'pr-^< loco h>'^ji-^miL't^mm^f^r^^ 

-^^^ ^ - 1 c ^ L -C y — 7" ^ >- ^ ^ ^ ^ . 
^ i- 5 CD i: 5 b . 

PS^^^fetixv^Si: 5 r^^^'y'<Dh<DXhhm'^K 



(2) #^¥8 - 3 4 4 7 2 

4 

mw.v^y^T^^—\y3>''^^^(btLX^^^^\y'^-^^\a-t^ m 

Mta^ rvir — v^;a5 h >^/l^:^^^^I^^WhnrchCOX\t.r^ 

n-^-h^m\::^xmmp^ y-^-'j^m^6^i~^mt. 

(1) hv-^^-tc^LT. •^n^fflv>rfl^/9;^;h. 
rv>s J: 5 T^^ftlicolgTr: h fc^brr^^y —xw- >- 

(2) }t/T^ hv-^^-tc^L-c. ^n^m^-^xn^^ti 
50 f?. fufa*g^i^:^^r'i^S5^ij^;^fc}t.^ s:x^^-(c^y- 



^^fz.u—:^/u=cL^JT:^yh^—::^ (LAN) ^i^S^^t::: 

^nh^t^MLAn (XLAN) c^^'S-^tC^i^f LT. Pi^O(75 

< 1 1 1 ocz:) h >'^^ — U;6^^UTV^r^v^Xl^^, co h 
>'^^—t^ 1 0)^±c7>XLANt;iJ;orJ§^^^XV^Tt> J: 

< . 

ilbX. &^LAN;6--^^fttlcOLAN--. ?^ y •^ — V' h "7 y 
O] fi?RIS9fai!^;c;o^H:^c^^v^X. ^XLAm;:: 

XLAmc^ii?g$tlv7h^XO:7^^U lP(7:>mxm-^^y V—Tj]y 

AN\cMvxmm^ri^^^^j:^-h<Dm^itt:. h^-^ 

^>"£< ^ t 1 oco hv-j^yi/^aiiit-^^^^os, 
t. 

tuts Rll^Ti h K^-Y >' h ct::! 1 o;d^ ^ h >'^,-'^ 



(3) it#^¥8 - 3 4 4 7 2 

6 

[fi*ili 1] ff*:^I9ffi«coygK^c:^^v^x. mt^hz^ 

xm^^ri^^^^,^ni-h<Dmmt^ h^^^y-(Dm^ 

imM^i 2] ft*^SlOtfiit<7:)3^gtc:^oV^x. <i^t^< t 

h zi^m ^ n 7c r ^ ^ td^-t- ^ t 

[fi*:iii 3] fS*JSlOfaifec;oSS^c:^^v^x. ^pf^< t 

b ^^y—'^^^'^m^^ h >'^yu:s:.:y }^'7i<^ ^ h Xfe 
20 § f&<^5t/i^ h v--^ ^ - t::: U -T^ ^ >' ^ ^ . 

f^) tc^lJcLTc^tc. />7i< ^ t 1 0£^y<i/ii^r h>' 
ta>^< :^ r h >'j^ y-f)^^^\~fm^^^ t . 

[fi^iii 4 1 fs*Ji9t£ife(z:)SBt^4ov>x. mmm^L 

ftiiax^^^^— ^-;as^^tiXv^5:^'^fcji. 

MIE^ i/-fe-v^;55iijf£ h>'-^^^^ilC7ci^jtfC^LX« 
PS ^ ^ ;t n X V ^ § J: 5 T'cC t <o X fe S ^ ^ I c 

40 tl. h>'^yv:^acx^ :y-tr->^^iS'(f-t- Si ^^^cfi^l^ 

MIBT^^T^^^—t/a >';a5^^tLXV>?iV^:^'^tcti, mj 



7 

(Dxh^m^^a-i. m^^nfc±x(o h>'^/i^^m\:^x 

h h>'^^ — cor Kl/^iiHUfS h >'-^/UcD^(l:3i>' K^K 

7-^^ |.r7^^ (LAN) tcift^^nTt^^— V3 >'Pfl(C 
te^bXte^LAN^^^^-r^TciJ^. :7^^y :y v^<!:t^fm^ 

T=v ^ Y ;^ J: o T ^mcDLkm^ 7t t/Sl^g ^fi^o 

>'J UT{dlC0gff^<^LANtc-^c7:3 h ^ ^/ ^ ^mn^ 

:^mm\^X\y^hm^myV—TjUdryXM. (spanning t 
ree algorithm) \C J: ^XW^^ tl^o ?^ Cfc^l'—y"'^ 

y^—y'y V —(D^^jfry V —<7:>^^m\:^xmm^nho 
oT^ijfffl^tb^. ^yv^t^n. Bm^^m^Wh:^ 

^^LAN^te^SLAN^fiS^^bTJTAJIc^ h '7-:^ 
(WAN) .^mf^-th^thXt ho te^LANCOP^^^tiS^ 

^'^AN-^te^iLANtc^jgg ^nx. y^v yi^tm\::^x^f^ 

n hriyi^S {^^y hy-~:^mt\^X^\i^rLh) XWii'^-f' 
hii(DX^^ ^ hy:7^ y^(DV—-:^mjV'—^\zLX.^X 

t{cJ^^XWyW\i-hm'^\^<^^. y^—^^m^^Xh'yy 



(4) i^'AW- 8 - 3 4 4 7 2 
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i^J^^J h^-r :y^-efe^c ^ h ^ ^^/I^ d K 

3 >'ti, ^/^i L-C:/y iy v^^ffl^/^5r t 

ho 

V7r^ui/-'(D^y'']zy h(7:^^^i^mx^h^.Khho ^ 

^n^m^^hz.t\^. m\:.fc^\-—y'-^;<y^—'yhyy 

^ y^(7^^mW^^m\:.^^^-^^h^t\cfi:^m^X 

yy'^mnKirhZLt\±^ ju—yyv—<Dy^j—m& 

(Dt}i:m.LkN^yv y v>\c 2:-DXfn:^mmi- hm^\^n. 
CO 2 m y hu—y (Dm ^ (D^^m yv— 

20 LT. J:'9::^#r£locote^LAN^?fM-^i::^t^?'cC^?:e 

y^yymm^n^^t:^^xt^^^\^.xhho ^Tt. 

:7^''y yV>f)K Ji^—'^^mcx hyy^ yy^mtl^X 5 

30 So 

^^y hy—y\zjf6i,fh?^ y-^—i> Vyy 4 y y co'^it 
7i<ciV>-(Df'y-^y h\cm-^^fhX:i^^ . LAN^'Mi-f- 

h/i-—^^m\:^fc.hyy^yy^m^n^ti^{c. y^v 

40 yiy^m^^h:it\^x^fj:\,\ 1990^3 ^ 7 s tcms^ 
tLTc. mm(D^^^ ry^v y'y^ntc^y hy—y\c^^f 
hK^v yy<Dmm} {:^m<Dti^mx\c2:-z^xm^^ 
ti. ?d9o~oo97^\cx<^x^m^rih) . m^#-§-No.o 

7/489,9i0-^f:i. ®:g?f5 ^ y >- H • y— 
/I'—^^mTh Vyy^ y y m%^^^h^hh(DX\t 

m^-^h:Lb^'^mb^hf^-^<omwtryu—^x-h 
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- ^ r K i^:^-rhyjmr^^l£^^ ^ -T? & ^ . 

(tunneler) J ^ tl^T V . Vl^^^Jl^ 

'X7)^^-^^n^-<^^mLA^ (XLAN) <^^^tc^u-rpt 

^—co h >^-^^ — ^ 1 oi^l±c;oxLANtcJ:oT}t;^-t"^r 
thxtho ^&^(DmM'^. -^ti^m^^^X V:y^jvmmiL 

Si^'^xt5?t£i^7eiJ5. m^M^y y — r/u^f y xi^Tffl^/^^ 
nsffi3feiiif4^:r^y iy v?LT/u— h:/y h^-^y 

-thmmr^t^^tix:}:^^^ ftiico s^-^^— t-i, ^n^co 



(5) 4^^^ 8 - 3 4 4 7 2 

10 

Xh^i\iL<Dh>'^y—(^'ttl-^'n\c]^m-t^:^tt^ pT 

^(r:>/^y^ry'fV'y^y—\^n\^X'^')—^^ 

20 ^tlTio'?. ao, iyir— hv-^yi-^il. 

Z.<DVl^^y—\Z.n^^\*^-^Kt^<0%:,(D 
fccOTfe'^^-g^tc, .iSt3i^;n.7c^Tc:0 h>'-:^^yi'^iiD-C 
^jv(D^\%a:^^^Y-ff^4:yVVi^^y—<oTVy-^^t^ r 

50 ^y vv—^ V7f.u^^—\:m\^x^mit^rL^o :L(Dm 
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(1) hv-^^—tc^br. ^n^^i/^T?f^/5fe^ti. 
J: 5 T^c^f&coJt^ h^'^^— tc^UT:^y "T^w- 

Tv^s J: 5 T^^^fg/i^ hv-^^— ^c^LT:^> y —7"^ >^ 

^ ^ ^ g t-j- IS ^ o 

(3) ^tg;^ hv-^^— td^uT. "tti^m^^xmf^^ 

-f^o h>^^y >^->^Vn hn/k^-i, I^S^T^^-fi 

N) ^m\:^xmm^ritz.mw^<^^^^—ti7^:^^)T:^y 


(6) it#.^ip8 - 3 4 4 7 2 

12 

h^— (XLAN) ^'(i;t7ci^::^ h '7 — h?Ka (DCO 

—K^^x ^^^YfM^ Tf^-r mo 
10 m^m^-^. mi^-m^ b^mx^^t^^ mm^wM^t^ 

V K[7— -7 (LAN) . gL<(l. ^^^(DjV—^^^hfz. 

/S^^i/hc?-^ (WAN) tcj:oT^gi-i-^r 

^^^'^—t)?\^^^)r^yYV — '^ (XLAN) 
\±Xtfi:\^^t^hX'h^. 

}^Oo ^Yiy^y — \X. ^M^^JT^Vly^y — X'^^^ 
5 ?iLAN^L< jmAN--(Z)S^^:fi-b. -^Tc. LAN«L< 
fmAN^5>lt-r^WAmc^LT^>7i< <t t 1 ^(Dl^ff^^ 

mimn^(D—mx^^ . :^mmxmm^nh^:y h 

h7i<ai:^—^mm^£mmX7jkL-X^^^o rcohTK 
nv^— 2OOft£^LAN10. 12^^ AjX:lf6^ ^ -^tL^ 
^-±XLANl^OTLAN2-C^7F$;arv^S, XLANltl. 20. 22 
40 X^TT^^ntcyV v^BtCj;oX'S^$tL^ 3OC0LA 
N. 14. 16. IS^Wt-^o XLAN12f^. ^—(DlANXh^o 

h7i<tn (Dm ^ rwANi^^r^K (cloud) J tm^ 

tlSWAN24T'fe^o WANi^^^7 K24|-±. ^Jx.^^ (CltLtCPg 

^H^h(Dxnf^\.^m . ISO (ll|^^2i^b<^18) tcj: 

^xm^^riftosi^m^y^yi^<D^o^^. "^t^^^^^—T- 

50 ^—'^^ i^if^^ "^l^7:ePS'9S:ig7itfeSg-e\VANi^^'> K24 
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til. XLANl <kXLAN2^C0r^TtC<i:*C0j: 5t::bTii'(f U 
XLANUi. \SAN^yC^ K24tC^LT. TK T2. T3. T4. T 

-CWAN:^^ ^ K^C^^^^$tbTV^5o hV^^— TU^i. LAN 

< flte^LAN^c>tt 1 ocolt^ h l^^jVCD^-h^^tE-f- 
2tc. ^7r^h>'^y — \±. :t^U—^mL.<\'±^iyV^ 

< \±^mLkH<D^mc^\^xmiL^xi'i%^ hzy^/i^^m 

1 o U;^)^}^oXi/^7'£V>xi5, fs] — CD h — 1 o^L 

7i 1/ ^ ;6 5 , . T <D -i^iH J: o r z) ^ <J: ^ X & 5 5 o 

LAN^L< t^XLANCO-^n-?'n;65}g^ h>'^^ — ^ 1 O 

t-llffX#^l^J(fXfc'6;65. h y^^y v^^il^^-^-^ 

7c at) (c® y — r yi- =f y ^ffl V ^ ^ CO t f^lt 
xy ^yv>r^mi^^ti. te^LANc^^^tc^ux r/u^h 

Xy -^v^j ;^5}g.^$;h.T. te^SLANfcioV^XfgSia^^ 

t^mm^^ho:>t'r^o m\:^^m^^m^-x h>^^y~- 

^^-t-^^-^tct-i. m^nry y -ry^'::^^y xi^xf£^ ^ 
f^). yi-— hy'v -^i^ti^xm^^ntcyv y^J:^'^h>^ 


(7) ij^^ips - 3 4 4 7 2 

m^^hyy^yc^m^<D^?^^mmx^x. 
f >^y-^m7j^'r^f^i^^^m.^<^m^my y -r^u 

=^y XA^^l^-5f-t#S»J±. ^&^LAN(7)^tfer£ S >- 

-So rcor/i-rf y XA^-i, ®:g?i^:y.y — r/u:=i^y xaco 
P^Dfc-ii>(t:^piig^-t-^t<^T'&ox. rrx. 
y^y-\^. m\cm^'^xhnrcm^m(<L^mmi^. m 
mmu^mcx.ox hy^y—(Di-D^m^^x±x^m 
10 ^i-^h(r)Xh^o rnti. #SiJ7:eil^^^#^lljfe-t- 

^m^^K m^^^hyy^ y^m^xh^^W:m\m^•rh 
^ikur\ch<:>x\±. mn:^y'^'-v>f)mm.^inxi.t. 

::^feXfe^o ^1 [l^::^*v^x. XLANUc^-f-^ 

i^Tik hi-'^y— omxhKi . xLAm\cM~t^fi7j<hy^ 

y — t^TXh^^-^n. XLAmtXLAm(Df^(Dh>'^/l^ 

i^^^i:. -^ti^ii l: X^ >- K^-f:^ h;i5ii^?iXLAmc^ 

C0# 1 aK— ht;iJ:oXXLANltcS^$;n.. T7;6^'^C0#2 
tK- htCj:oXXLAN2tcS^^tl^©'&. ^^^-TbTth 
>'-*y^^tt^i:. (Tl, 1) (T7, 2) X&5o h ^--^/UTl 
30 TiiSgi5tc:i.^n^^iS:^-t-^ h^-^^l^^^^fflV^X. 

0:^19. (1.T7, 2) X. Bf^Z^ri^o h>'-^/H7Ji:. T7 
iSBS|5tcM.^n§ ^>'-^.'U^^^fflV^X. (2,T1, 1) X. 

ti'i^ho MK^n. rm^ ^o^^oaixT7^^ijffli-§r 
^ Lxffl'/^xff^^^tL^#^o mp^7i?FMx-:^c^m2 

/utc^LXco^ffiffl^ixxt) J:v^L. ^X<75h^:7^^. 

xt>j;v\ rne:>fi^x. ^y hy—^^m^(D^^x 
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f&^n. T7{cr KU^j^^^ttTtc/y — l^i^ (gree 
ting) ;^ s/ir— v^^. WAN-;^ ^ r> K24^iH^Ti^^7cf5 

(T7) ^a^^jt^^nTtTK— hcoJt/^ h>^^-9 — X-\^f^^>:z 
7i)^(;oS*-eT7fcpJitt-§ r i/Ji^T^^r^ ^fc. THcJ:o 

igUT. 2 0COXLAN^i*iggi-^o h^-^.^-TU^. XLAN 
1±Vj^ ^y^-'V>^ ^m^m^tc (hears) J t^. T7{C 

t> r CO h V ^ y u ^ ii C T K » f c m $ :a f# ^ o 

— Kl^^^J^o, h^-^y—Tir)^. 1 

§t>cOc!:itSiJ^-n.#^o XLANlZ)^(bJrS^o7t<t: bX^mi 
Ku-;^^}^omjgg^ ^/ir-v^i:, T7tc h 

1^2 HI WANi^^^7 K24i. -2 o<;:> h >'^7UTU T2 
i> J^.|+T^8 0cr)te?gLAN^*-r§i:5?'=e. IttK^fTKn 
v?— W^^LTV^5o XLANl~XLAN5f^. -^CO^K— h # 1 
— #5^ill^rh >'^9'-TUcm^^tl^ XLAN6— XLAN8 
-^O^— h # 1 — # 3 ^ilCr h >'^^— T2tC^^ 
^tl^o h>^-^^— TU:i. -^omPW7:£7K— h # 6 ^il 
CTWAN:^ ^ >i7 K24^cSS^^tX. h ^--^ ^ — T2^i. -^CO 
mm^^n<— h#. 4^ilDTWAN:^^^^7 K24tC^S?t^n 
5o TUi, te^LAN. XLANl—XLANStCl^-fSjg;^ h 
^ — T'fe<9. T2ti:. te^LAN. XLAN6--'XLAN8tc:>tt-t"'5^^ 

i5m(Dh>'^ju^miL'r^:zti>-xs^^o mx.^^. xlan 


(8) ^-"AW^ 8 - 3 4 4 7 2 
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iTD^^CO h v^yuf^i, 

XLANl^^bXLAN6^0 h V^yUtcov^Tt^. (1, T2, 1) 
XLANl^^bXLAN7--^<7:> h >'^MC<:>\^^X}^. (l,T2, 2) 
XLAN1;6^?dXLAN8--CD h ^-^y^tCOV ^Tt^. (1, T2, 3) 
^ LTJI5^;^n^7c:o5o XLAN2-'5 ^Bii^.-^.^ LT 
ffiv^r. 3OC0 h >'-^/UC0Mt-#^a6^r^m'&-^i:^?[^^-r 
§::i:;&5"5TteTfe5o ^^P^^?"^ h^-^^Ut-i. XLAN4<tXLA 
N5cDi:5^-^ P—co h>';^^^ — tc:^jgg$tX7hXLANco^(^ 

^:^co h V'^yU'COicv K4<^ >- ^^c:^LTT2^fflv^ 
r)^^^ XLAN4^XLAN5^. mK.\'I1it^(Dy V y t l^XTX 

^ffiv^r. mm-t^:zth^mxh^. h>'^^i-n^X) 

:^id=:^::<I^^m^.-r^t'-^Xh^o H^-. Ctiib2oco 

vtiui^—(Di't<D\fAm.mtmmhcotL.x^m, 

AL^tiTv^^ J: 5 /xte^LAN^^ ^ ^ vt-womhx^^^ 
^ t^K.^h.^m^x^-:>xh. Ai'^<Di^^mcomM\± 
mm^n^o mim\cm-^^^xi^^m<Dmw(^m^^^^ 

y 'jimfcy'^y^^ ^mm-^^^ (70) hi^^ 
y—^mf^-t^^^ (72) ^>7i< ^ 1 1 ooint h 
30 ly^ju^^m^-t^^^ (74 {m4m) ) ct. ^m^^^ 

mm\cm!^i'^fci^\C^ XLANl (10) iXLAN2 (12) (Df^ 

\cmm^nrcmm(ohiy^y- (Miihoti-ts) ^-^ 

Mi-. ^'^CO h — (D4^;^^6,^XLAN (M 1 [Ict:^ 

lx'(70) ^^tfo €-XLANl (10) ^XLAN2 (12) f^. 2o 

A^Ji(7:>it^ h:/^^— ftiico h ^IS 

40 m-r^mm^fZ^i^x. hi^^y— {mimcoT\--'T7) 

mim. IS2^IIf::J:oTfBa!^t^Tv^s J: 5i-^Pg 
72Xmf$.^H^o -^cDf^. ^7i< i:^ 2 00 hv^^- 

(^1 iE<^Ti-T7) (Dmx?^ y-^—iyr^^m^n. 

-c7:)re1f-^3i:-r 5 (74) o ^^5g74^■±m4Il^c:^ov^r=t ^ 
f¥S^t-faiE^nrv^^„ ^pg76f^. St^t^tifc hv^yi- 
cogft^c^KAK^^- h h>^^T— cor KL-^^^^. ^ 
fc. h >'^/i'0oS1I^>' K7K-< >- h ^a^i'^^i-^^-t'^ 

50 h^i^y^^Hnui'h:z t{cx-^x^ miL^nft h>'^^u^ 



17 

ilDX^ i/ir-v^ Vyy-< :/ ^ ^ilW^tci^m-r ^ J: 5 

:y^y—Ti--T4^^'t^X 5 r^4^(DiftmiAn. XLANi — 
^/UiCii:. T1-T2. T2-T3. T3-T4. T4-Tl;?)5'a ^ tl. 

\^h-^Xmt^X\'^fi:\^. TH^. y-^ — 'y^^ 

3 oc?:):pt3i:$tl7h h V^/U. Ti-T2. T1-T3. T1-T4. 

5 5o Vy^y—T2\%^ hV-^yi^Tl-Ta^iiCTp^ ^^ir 
— vi^CO:^ t:°— -^C7:)7^ -/ir — >^^, T2-T3 

^1^). r^:^^j h^-^/lx, Ti-T3CD^/i^. TltT^iCOf^ 
^— (C. ■^n;05^.^(^fe^;^LAN (XLAN) {CMl^Xm—O 

{ci^Tf^^ntchy^y—x^^t^^t^^mwri^. 

y"ci :::^32{c?jk^thX^''^Xv t-. :icoh y^y—^^^. 
(\iLcoxLAmcM-i' ^ hy^y—t \^xmf^^rix\y^^^^^ 
;^)^c7:)4^iJl^^ft5c :^^vh<Dm?^(D\^^-rM^i)^^Xh^m 

m-To hy^y—:^^wm-^^xLmcn'r^m7j^ hy^y — 
tl.xmf^^nx^^^m^\::\'±. hy^ji^<Di,n-^jjr7:> 

=oyh^n<^y h t Lxmi^^rifc hy^y-tmm t.-n 
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yh^iy:^4i^ (handshake) J ^ l^-fri" ^ 7t . iJ^c;0^ 

oc^^pjlg/^jg^t^i, :/n y'j7:ief)^^(Dy^ y^sKX-c^x 

y^ ymcx-^XTT-^nx^^^ ^3-^^h^y^^^<^^ 
^Mmi^t)^(Dm:^xt^^^n^:i tx:^^o 

■^ntm'^^nmhi&<DXLm\cMi^xm^mi-o 
f^^/i5^ msm\c^t^htix'^\^o yv^'ymm^^. 

h y^y-\±. giJcDLAN^U< HXLANtC^jgg^tl^^m 

mi-^^^^^miL^inr:ihy^/i^co^^{cM'rh rhv 

20 chtTt^o -^7" 

0^x)4ci^tt^o ::^^n iy^^52[c^-rr(;o^^^^mig(c^l. h 

m,mm^^ri±iAn<D±\c{iLW:Hn^nx\^-^xh^< . 
40 ir-i^\i^(Dm^L^rirc hy:^^i^^m\:^xmm^ri^. 

:fa ^y^dSXTV^^nx^^^^Oic. h 
y^y—ii-X, :l<D;^ y±—i:^:^^ hy^/i-f}^h^nW^ri 

rz.h<Dx-hhm'^\a^. yi^6o\c7r^^rix^^h^o 
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h>'^^i^^m\:^xmm^nh:ztnf^<. m^. mere 

;5Sin>/ ytin^ i^ht Vxmm.'t^X 5 fj:±X(D h >^^/u 

^^^^^y^(Dh<7:)Xh^:zt^. Lr^tttttir^ 
f^—o h ^^^^^^^ tc^^^^tifc 2o 

L.-^ 5 t>C0"Ct±?i< . f9 . 1 o<D h l^:^^ 
— Vl^^;V(DW.'}j(r>:r.:y KtK-T >- h t \^X{^m^f\. 

-Y:/c7:>ti5:s^^^. ^f^fe^^^'y v^1^tg^cJ:oT^l|-r 
^-rnt^. mm.kmr Y^uy.-t^mk^^ 

^'^^^ m7jk^thtih>':^'7—tm^M't^^-—Vt\t.^ LA 
N^L< fm^LANtC^brPi— ofc;^^^Tfe6o :ic^J: 

?f5:y y — Tyurf y XA^ffli/>r te?SLAN-^n-^'ixtc^ 

hiy^'y—(D^^^m^^X'Bf^'^hZ,tt^*^^W:t^r(. 
ho Mx.\^, 1^1 [g]cO hTKn t^— (C;joV^rti. XLANHC 


(10) i|$<^ip8 - 3 4 4 7 2 

20 

tLTt 2 h iy^y—(D^^^m^^X^}f^l.fj:i^^n\^f^ 
^i". XLAN2tc:^^gg^n7c 2 0CD h >';^^ — CD^^ii:, X 
LANUcgEI^^ tLfc 6 OCO h COikro^i^^fflV^ 

h^—^hn^u^j—<D^mcm<^^^x. :i<DmmmWim 
10 \c7j^^nx\y^ho 

Igel^ltCfl, XLANU XLAN2. XLAN3. XLAN4T^*^^tl 
7t 4 f@Ote3SLAN;0^7F^tU-T:v>5o XLANlf^. h 
-Tt^^X h y V->Ll^ilC-Cft!lc^ h>'^^-T2tcS,^^ 

. h\cj:oxxLAm{cmm^nho mm\c^ xLAN2t-i. 

iiCT. XLAN4t::^i^$tL^o Sf^t-. XLAN3t^. h>'^ 
ex. XLAmKm'i^^^ho ^J^-^hl^ L2. L3f±. Ml 

20 m\c7jk~^\im(Dm^\fs:^—ytnx.h:itt^x^ho m 

6 mcO^F^tsX^i. XLAN4X)^^ftilcDfe^LAN. XLANl. XLAN 

2. XLAN3(;o#^tcig^j:5^.^ h^-^y^«^;O^B^M$tLX 

o-siig/^^rcT^ h>'^9—{cmi-hmn^m^^xmfi^i- 

lltT2(Dm (XLANl-XLAN4tC^JSi-§) (Dh>'^^l^ 
T3tT4(Dm (XLAN2-XLAN4) (Dhy'^/Ut. T5^T6 
com (XLAN3-XLAN4) CO h ^-^Ji^^mf^i- hfc^X 
30 i/\ Tl^fM-f-^l^t-. T3^OT6cD^igE^fflV^^n 

r^itV^fe). ft#2OC0 h>^^^-^i. T2^5i(lf^L 
Tl;^^ ^Piig-f-^ C ^ ;65X t /^V>X)^ hXhho 
^5^. XLAN4tc:S;^^tb7h 3 0(D h^/^^ — ^ffiV^^m 

'T?-ffi-t-^o Mico:;^fef^, ^^m(Dm:^rmtLx^yi 

i.rc^Wi\cXhmfi^i^WfXhho rcOJ:5t-. T2;?)5XLAN 
40 4\cM-f-h1^7jkh>':^y — Xhhm'^^cn. Ti;?)^^T2-- 

m3(D:^m^^^:^\^m^\cXhJjmxh^ . r.ti.btco 

iL-r hfcib(Dm 2 (7:)i^mx\'±. hh mn t^xiAmc n-r 5 
myf^ hv-^^— ^ h>'^9~r^m^\^x\^^f^^^m^\^. 

50 ;^ht-5o 5^c. h->^^^-Xf±/^v^T3^^. 
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#5io7c<t t fc. T2c^:T4(Z)PBli:i|g2(;0 I- >'^7b^:ffilz:-f 
H-e&^o XLAmcMi- ^^umm.nr)^^ CO :>< -/ir— v^ti 

^/l-TS-TaitC^Dti-^XLANS/Ov^O;^ ^^ir— v^f^, XLAN4 
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±x<D^y h^—d:'mmKmj^<mm't^:it\^x^r^ 

nr^u—^jUiiillT^y hV-^ (LAN) cD^^(c:fctt 

5o :^mm\^^^xmiL^Hrz.^h>'^/i^n. rtc 
x.^x^'&^nhy^^v^^j^'^^^^^^'t^o ^^x 

M-t. V'y-'^\c^n^m\:^±Ji^-- 
y'^^%m^W5^h't^h<r>xhho m^mfjiV'y^'jiy 

^-f-^Thiotc. h^-^y—cot^fju—y^m-m-rho ±x 
^^Tzimmitry^u—^xii^^ ^mcoh>^V'^t>'mm 
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